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5.4~34.9 ng/L，丁草胺4.1~31.3 ng/L，异丙甲草胺2.1~8.7 ng/L；SPE：乙草胺









































         
         
Acetanilide herbicides have been long-term and heavy used in China. Through
deposition and surface run-off, the herbicides may pollute the aquatic
environment and show toxic effects on aquatic ecosystem. In this dissertation,
methods for the determination of acetochlor, butachlor and metolachlor in river
water and seawater were developed with liquid-liquid extraction (LLE) and solid
phase extraction (SPE) as sample pretreatment method and gas
chromatography-mass spectrometry (GC-MS) for detection. The established
method had been applied to survey the pollution status in Jiulong River estuary
both in dry season and rainy season. Moreover, the acute and chronic, individual
and joint toxic effects of 3 target pesticides on Skeletonema costatum were
further studied, for providing techniques and scientific data for risk assessment of
acetanilide herbicides in aquatic environment. Research contents and results are
as the follows:
(1) Establishment of analysis method for 3 target pesticides in river water and
seawater with LLE and SPE for pretreatment and GC-MS for detection
Instrumental analysis methods were accomplished with GC-MS for acetochlor,
butachlor, metolachlor, surrogate (cyflufenamid) and internal standard (PCB103).
The pretreatment parameters of LLE and SPE methods, such as sample volume,
concentration factor and cleanup, were optimized. Using internal standard and
surrogates as quality control measures, recoveries and relative standard deviation
(RSD, n=4) of 3 target pesticides spiked at 5.0 ng/L and 20.0 ng/L levels were
61.4%~108.2%, 0.3%~11.8% for river water, and 66.7%~102.4%, 0.3%~13.0%
for seawater, respectively. Method detection limits ranged between 0.8~1.2 ng/L.
The proposed methods were fast, sensitive and accurate, and could meet the
requirements of analysis of trace acetanilide herbicide residues in surface water.














The pollution status of 3 target pesticides in surface water of Jiulong River
estuary, Fujian Province were surveyed in both dry season (December 2007) and
rainy season (May 2008), using the established determination methods. Results
showed that the same target herbicides could be concentrated with both LLE and
SPE methods in both dry and rainy seasons, and higher concentrations were
detected using LLE. SPE was found to be more suitable for clean water samples
with less suspended particulate matter, while LLE was for much more
complicated water matrix.
Acetochlor (LLE, 2.6~15.6 ng/L;SPE, 4.6~20.2ng/L) and butachlorLLE, 1.9~22.7
ng/L;SPE, 4.1~16.6 ng/Lwere detected in dry season, while all 3 target pesticides
were widely detected in rainy season (LLE: acetochlor 5.4~34.9 ng/L, butachlor
4.1~31.3 ng/L,aetolachlor 2.1~8.7 ng/L; SPE: acetochlor 9.9~30.5 ng/L, butachlor
3.3~17.8 ng/L, metolachlor 1.8~7.7 ng/L). The total detected concentrations in
rainy season were significantly higher than those in dry season with both
methods. The concentrations in both seasons declined along from west to east
and from South to north.
Acetochlor and butachlor should be paid much more attention due to their wide
and high concentration detection both in dry season and in rainy season.
(3) Acute and chronic, individual and joint toxic effects of 3 target pesticides on
Skeletonema costatum
The acute and chronic, individual and joint effects of 3 target pesticide on
Skeletonema costatum were investigated. Results showed that 96 h-EC50 of
acetochlor, butachlor, metolachlor were 0.056 mg&#8226;L-1, 0.078
mg&#8226;L-1 and 1.10 mg&#8226;L-1, respectively. Jointed toxicity of
acetochlor-butachlor and acetochlor-metolachlor showed an antagonism effect,
while butachlor-metolachlor and acetochlor-butachlor-metolachlor a synergism













compounds while metolachlor moderately toxic, according to the Toxicity
Classification Reference Standard. In the chronic toxicity experiments, all target
pesticides showed growth inhibition effect under low-dose and long-term
conditions.
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